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(54) Photograph collating system 

(57) A photograph collating system for combining 
and collating negative films and prints. The system 
includes a conveyer mechanism (70) extending through 
a negative film intake station (71) for receiving the neg- 
ative films from a negative film outlet (60), a print intake 
station (73) for receiving the prints from a print outlet 
(50), and a collating station (74) for collating the nega- 
tive films and prints. 



The conveyer mechanism (70) includes trays (100) 
for transporting the negative films (2) and the prints (3), 
a guide circuit (80) defining a transport passage of the 
trays, and a drive device (90) for moving the trays along 
the guide circuit (80). Each of the trays having moved to 
the collating station (74) is disengaged from the drive 
device by contact with a preceding one of the trays in a 
direction of transport. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

This invention relates to a photograph collating sys- 
tem having a negative film outlet for discharging nega- 
tive films used to print images on printing paper in an 
exposing section, and a print outlet for cutting the print- 
ing paper printed and developed to predetermined 
lengths, and discharging the cut printing paper as prints, 
the negative films discharged and the prints discharged 
and having the images of the negative films being com- 
bined and collated. More particularly, the invention 
relates to a photograph collating system having a con- 
veyer mechanism extending through a negative film 
intake station for receiving negative films from the neg- 
ative film outlet, a print intake station for receiving prints 
from the print outlet and a collating station for collating 
the negative films and the prints. 

DESCRIPTION OF THE RELATED ART 

In the photograph collating system noted above, a 
combination of negative films and prints processed as 
one unit usually is based on a single length of negative 
film or one set of piece negatives (cut negative films 
each having four or six frames) ordered by a customer. 
This one unit is called one order also. A photograph col- 
lating system for collating piece negatives and prints in 
one order and automatically putting the negatives and 
prints in a product packet is known from Japanese Pat- 
ent Publication Kokai No. H6-43622, for example. This 
photograph collating system includes separate trans- 
port conveyers for transporting piece negatives in one 
order emerging from a negative film outlet and for trans- 
porting prints in one order emerging from a print outlet 
A further separate conveyer is provided for transporting 
a combination of peace negatives and prints in one 
order to a packing station. 

With the plurality of separate and independent 
transport conveyers for collation, the entire system not 
only is large but poses such other problems that these 
transport conveyers interfere with one another in 
arrangement and that difficulties are encountered in 
transferring articles from one conveyer to another. 

SUMMARY OF THE INVENTION 

The object of this invention is to provide a photo- 
graph collating system which overcomes the disadvan- 
tages noted above, which has a simplified transport 
conveyer extending among three stations, i.e. a nega- 
tive film intake station for receiving negative films from a 
negative film outlet, a print intake station for receiving 
prints from a print outlet, and a collating station for col- 
lating the negative films and prints, and which facilitates 



an operation to take out combined and collated negative 
films and prints. 

The above object is fulfilled, according to this inven- 
tion by a photograph collating system having a negative 

5 film outlet for discharging negative films used to print 
images on printing paper in an exposing section, and a 
print outlet for cutting the printing paper printed and 
developed to predetermined lengths, and discharging 
the cut printing paper as prints, the negative films dis- 

10 charged and the prints discharged and having the 
images of the negative films being combined and col- 
lated, the system comprising a negative film intake sta- 
tion for receiving the negative films from the negative 
film outlet a print intake station for receiving the prints 

is from the print outlet, a collating station for collating the 
negative films and the prints, and a conveyer mecha- 
nism extending through the negative film intake station, 
the print intake station and the collating station, the con- 
veyer mechanism including trays for transporting the 

20 negative films and the prints, a guide circuit defining a 
transport passage of the trays, and drive means for 
moving the trays along the guide circuit, wherein each of 
the trays having moved to the collating station is disen- 
gaged from the drive means by contact with a preceding 

25 one of the trays in a direction of transport. 

In the photograph collating system having the 
above construction, a tray is loaded with negative films 
in one unit at the negative film intake station, and with 
prints in the same one unit at the print intake station. 

30 When the tray moves to the collating station, the tray 
becomes disengaged from the drive means moving the 
tray, through contact with a tray having arrived there 
earlier. Thus, the trays are stored as standing close to 
one another. When the preceding tray moves on, the 

35 next tray is immediately engaged with the drive means 
again to move toward the preceding tray. In this way, the 
trays are stored at the collating station in a constantly 
packed state in the direction of transport, for allowing 
the operator to collect the collated negative films and 

40 prints with ease. Further, the trays are movable in a tray 
conveyer mode along the guide circuit through the three 
stations, i.e. the negative film intake station, print intake 
station and collating station. This feature provides an 
increased freedom of arrangement. 

45 It is proposed, in a preferred embodiment of this 
invention, to divide the drive means into a first drive unit 
for moving the trays to the collating station, a second 
drive unit for moving the trays to the negative film intake 
station, and a third drive unit for moving the trays to the 

so print intake station. The drive means divided into a plu- 
rality of drive units is easy to arrange to move the trays 
along the guide circuit. Where the trays are moved 
between the respective stations by the individual drive 
units, optimal movement of the trays, e.g. transport 

55 speed and transport cycles, may be selected for each 
station, to improve the efficiency of transport. 

At the collating station, the negative films and prints 
successively delivered unit by unit are collected from 
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the trays while confirming their collation. Thus, in a pre- 
ferred embodiment of the invention, the collating station 
includes a stopper for stopping each of the trays in a 
predetermined position, thereby forming a storage line 
for successively storing the trays, with one of the trays 
stopped by the stopper unit being in a foremost position. 
The invention employs a tray conveyer mechanism in 
which the drive means for driving the trays are formed 
separately from the guide circuit acting as transport 
rails. With the stopper disposed in a position convenient 
for collection of the negative films and prints from the 
trays, the trays successively stand in a packed state 
from the position of the stopper backward. As an emp- 
tied tray moves on from the stopper, the next tray moves 
to the stopper position. Even if the collating and collect- 
ing operation at the collating station takes different peri- 
ods of time from tray to tray, the trays may be moved 
smoothly and the collating and collecting operation may 
be carried out steadily. 

In order to absorb a difference between the time 
taken for the negative films used in the exposing section 
to reach the negative film outlet and the time taken for 
the prints printed with the image of the negative films to 
be developed and delivered to the print outlet, a pre- 
ferred embodiment of this invention includes a standby 
station for forming a further storage line between the 
negative film intake station and the print intake station. 
Consequently, the negative films and prints to be col- 
lated are combined in a well-timed manner at the print 
intake station. In this embodiment, the first drive unit 
may include an endless drive element such as a chain 
or belt. Utilizing the flexibility of its layout the endless 
drive unit may be extended to the standby station to 
form the further storage line of the standby station. 
Then, the two storage lines of the collating station and 
standby station having the same transport condition 
such as transport speed may share a drive motor and its 
control, which contributes to a cost reduction. 

A specific arrangement of the storage lines in the 
tray conveyer mechanism employed in this invention 
may readily be realized, for example, by the first drive 
unit being continuously operable in magnetic engage- 
ment with the trays. That is, since the first drive unit for 
driving the trays is formed separately from the guide cir- 
cuit acting as transport rails, a tensile force will act 
between the first drive unit and the tray stopped by the 
stopper. When this tensile force overcomes the magnet- 
ism joining the first drive unit and the tray, only the first 
drive unit moves forward, leaving the tray standing still. 
When the tray is released from the arresting force, the 
tray is moved forward again by magnetic engagement 
with the first drive unit. Such an engagement may be 
achieved by employing a link structure in which an 
engaging pin of the tray engaged with the first drive unit 
is retracted by contact with a preceding tray. However, 
magnetic engagement is preferable from the viewpoint 
of simplicity of construction. 

In a preferred embodiment of the invention, each of 



the trays includes a film holder for storing the negative 
films, and a print holder for storing the prints, the prints 
having the images of the negative films stored in the film 
holder being stored in the print holder of the same tray. 

5 According to this construction, negative films in one unit 
is loaded into the film holder of an empty tray having 
moved to the negative film intake station. The tray 
loaded with the negative films moves to the print intake 
station where the prints in the same unit having the 

10 images of the negative films are loaded into the print 
holder. The tray then moves to the collating station. In 
the collating station, the negative films and print having 
been transported by the same tray are taken out and 
combined to complete collation. An ID given to this tray 

/5 can be associated on one-to-one basis with an ID of 
each of the negative films and prints in one unit. Thus, 
collation control is facilitated by using the tray as a 
medium. 

In a preferred embodiment of the invention, each of 

20 the trays defines an inclined print holding surface, the 
trays being forcibly vibrated during transport from the 
print intake station the collating station. With this con- 
struction, the prints loaded without order at the print 
intake station may be aligned to some extent. The prints 

25 are loaded on the tray with edges thereof not completely 
aligned. This construction utilizes a well-known phe- 
nomenon in which articles stacked on an inclined sur- 
face are shifted along the surface by the vibration 
applied, whereby the edges thereof become flush. By 

30 applying this phenomenon to the prints transported by 
the trays, the prints are aligned by the time the trays 
arrive at the collating station. Such forcible can be 
achieved by various methods. For example, the guide 
circuit may include an undulating portion for forcibly 

35 vibrating the trays. In this case, no additional power 
device is required for applying vibration from outside, 
which provides the advantage of a very simple vibration 
generating structure. In order to apply optimal vibration, 
it is of course possible to form a carriage for supporting 

40 prints and negative films separately from a running 
device for running along the guide circuit, with a flexion 
mechanism connecting the carriage and the running 
device, and vibrate the carriage with a vibrator. 

Other features and the advantages of this invention 

45 will be apparent from the following description of the 
embodiments to be taken with reference to the drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

so Fig. 1 is a perspective view of a photographic 
processing apparatus employing a photograph col- 
lating system according to this invention; 
Fig. 2 is a schematic view of the photographic 
processing apparatus showing flows of negative 

55 films and printing paper in the apparatus of Fig. 1 ; 

Fig. 3 is a block diagram of the photographic 

processing apparatus shown in Fig. 1 ; 

Fig. 4 is a schematic view of a conveyer mechanism 



3 



EP 0 828 1 90 A1 



forming part of the photograph collating system; 
Fig. 5 is an explanatory view showing a relationship 
between a drive unit and a running device of a tray; 
Fig. 6 is an explanatory view showing a relationship 
between another drive unit and the running device 
of the tray; 

Fig. 7 is an explanatory view showing loading of 

negative films into a film holder; 

Fig. 8 is a schematic view of a first stopper; 

Fig. 9 is a schematic view of a third stopper; 

Fig. 10 is a schematic view of an optical sensor; 

Fig. 1 1 is a perspective view of a tray; 

Fig. 12 is a sectional view of a pressing/retaining 

mechanism of a tray; 

Fig. 13 is a sectional view of the pressing/retaining 
mechanism of the tray; 

Figs. 14 (a) and (b) are explanatory views showing 
operation of a control knob; 
Fig. 15 is a schematic view of a collating mark dis- 
play; 

Fig. 16 is a schematic view of a rail for applying 
vibration; and 

Fig. 17 is a schematic view of a modified engage- 
ment between a f irst drive unit and trays. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 shows an entire photographic processing 
apparatus 1 employing a photograph collating system 
according to this invention. Fig. 2 schematically shows 
transport paths of a negative film 2 (the term negative 
film being used herein to refer collectively to a negative 
film having a length of one photographic film, cut piece 
negatives each having several frames, and a negative 
film in a cartridge designed for an advanced photo sys- 
tem) and printing paper 3 undergoing varied processes 
in the photographic processing apparatus 1 . This photo- 
graphic processing apparatus 1 includes a negative film 
feeder 10, an exposing section 20 for printing images of 
the negative film 2 on the printing paper 3, a developing 
section 30 for developing the exposed printing paper 3, 
a drying section 40 for drying the developed printing 
paper 3, a print outlet 50 for cutting and discharging the 
dried printing paper 3 in predetermined lengths as 
prints, a negative film outlet 60 for cutting and discharg- 
ing the negative film 2 used in the exposing section 20, 
with negative sheets inserted as necessary, and a con- 
veyer mechanism 70 for collating an combining, as a fin- 
ished product, the cut negative films 2 in one unit (which 
may be regarded as one order to facilitate understand- 
ing) received from the negative film outlet 60 and the 
prints in the one unit received from the print outlet 50, 
and transporting the finish product to a position for col- 
lection by the operator. This conveyer mechanism 70 
forms a core element in the photograph collating system 
according to this invention. 

The negative film feeder 10 may be loaded with two 
negative reels 1 1 each having up to 100 negative films 



2 connected by splicing tape. A bar-code reader 12 
reads bar codes on the negative films 2 drawn from 
either negative reel 11. A negative cutter 13 cuts the 
negative films 2 order by order. 

s As shown in Fig. 3 (in which the vertical arrange- 

ment of negative film 2 and printing paper 3 is inverted 
from Fig. 2), the exposing section 20 includes a film 
reader 21 disposed upstream with respect to a direction 
of film transport and having a reading light source 21a, 

w a mirror tunnel 21b and an image pickup 21c, and an 
exposing device 22 disposed downstream with respect 
to the film transport direction and having an exposing 
light source 22a, a light adjustment filter 22b, a mirror 
tunnel 22c, a negative mask 22d, a printing lens 22e 

is and a shutter 22f. Rollers 23a and a motor 23b for driv- 
ing the rollers 23a are provided to transport the negative 
film 2 from the negative film feeder 10 through the 
exposing section 20 to the negative outlet 60. 

First, the film reader 21 reads the image of each 

20 frame on the negative film 2 transported by the rollers 
23a, and transmits image information to a controller 5 
which controls the entire photographic printing appara- 
tus. From the image information received from the film 
reader 21, the controller 5 derives exposing conditions 

25 for printing the images of the negative film 2 on the print- 
ing paper 3. The controller 5 controls the light adjust- 
ment filter 22b and shutter 22f based on the exposing 
conditions derived to expose the printing paper 3 when 
the corresponding frame on the negative film 2 arrives 

30 at the position of negative mask 22d. In addition, the 
controller 5 processes the image information of the neg- 
ative film 2 read by the film reader 21 . and causes a 
monitor 6a to display simulations of images to be 
printed on the printing paper 3 with the exposing condi- 

35 tions derived. The operator may observe the simulated 
images displayed on the monitor 6a. and correct the 
exposing conditions through a control panel 6b as nec- 
essary. 

The negative film 2 emerging from the exposing 

40 section 20 is cut to a plurality of negative pieces 2 each 
having six or four frames by a negative cutter 25 in the 
negative outlet 60 disposed downstream of the expos- 
ing device 22 with respect to the film transport direction. 
The negative pieces 2 are delivered to the conveyer 

45 mechanism 70. Depending on specifications, the nega- 
tive pieces 2 may be inserted into negative sheets by a 
negative inserter not shown, the negative sheets being 
folded before delivery to the conveyer mechanism 70. 
The negative film 2 designed for an advanced photo 

so system is drawn out of the cartridge before the varied 
processes, and rewound into the cartridge again after 
the processes. This type of negative film 2 after the 
exposing process is delivered to the conveyer mecha- 
nism 70 as contained in the cartridge. 

55 The developing section 30 includes a plurality of 
developing tanks not shown. The printing paper 3, with 
the images of the negative film 2 printed thereon in the 
exposing section 20, is transported by rollers 24a and a 
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motor 24b for driving the rollers 24a, through a correc- 
tion print unit 26, and successively through the develop- 
ing tanks in the developing section 30 to be developed. 
A cutter 27 is disposed upstream of the developing sec- 
tion 30 for cutting the printing paper 3 in an emergency, 
e.g. when the printing paper 3 cannot be fed from the 
exposing section 20 to the developing section 30 
despite the presence of a loop. 

The developed printing paper 3 is dried in the dry- 
ing section 40 and forwarded to the print outlet 50, 
where the paper 3 is cut by a paper cutter 51 to become 
finished prints 3. The prints 3 are delivered by a trans- 
verse conveyer 53 to the conveyer mechanism 70. 
Numeral 54 denotes a printing paper bypass for dis- 
charging the printing paper 3 without being cut when the 
printing paper 3 cannot be delivered to the conveyer 
mechanism 70 owing to some trouble. 

Referring to Fig. 4, the conveyer mechanism 70 is 
the tray conveyer type including a plurality of trays 100 
driven by a drive device 90 to move along a guide circuit 

80. A transport line provided by the guide circuit 80 
includes a negative film intake station 71 , a standby sta- 
tion 72, a print intake station 73 and a collating station 
74. As shown in Fig. 5, the guide circuit 80 is formed of 
a pair of right and left rails 81 having an approximately 
circular section and a connector 82 interconnecting the 
rails 81 with a predetermined spacing therebetween. 
The guide circuit 80 extends along side walls of the 
developing section 30 and drying section 40 and 
between the negative film outlet 60 disposed in a lower 
position of the photographic processing apparatus 1 
and the print outlet 50 disposed in an upper position 
thereof. 

As shown in Figs 5 through 7, each tray 100 
includes a running device 110 for running on the rails 

81, and a carrier 150 having a film holder 150a and a 
print holder 150b. The running device 110 has a chan- 
nel-shaped running base 111, four running rollers 113 
rotatably supported through axles 112 inside each of 
opposite side ribs 111a and 111b of the running base 
111, and an angle bracket 1 1 4 (Fig. 8) for attaching the 
carrier 150 to the running base 11 1 at an angle thereto. 
The eight running rollers 1 13 of each tray 100 have run- 
ning surfaces defining grooves 1 1 3a shaped to fit on the 
rails 81. The running device 110 runs steadily on the 
rails 81, with upper and lower front running rollers 113 
and upper and lower rear running rollers 113 on the 
right rib 111a gripping the right rail 81 in two positions 
thereof, and upper and lower front running rollers 113 
and upper and lower rear running rollers 1 13 on the left 
rib 1 1 1a gripping the left rail 81 in two positions thereof. 

At the negative film intake station 71 , negative films 
2 in one unit discharged from the negative film outlet 60 
are transferred to the film holders 150a of trays 100. At 
the standby station 72, the trays 100 loaded with the 
negative films 2 can stand by to ensure timing to dis- 
charge from the print outlet 50 of prints 3 in the one unit 
having the images of negative films 2 loaded into the 



trays 100. At the print intake station 73, the prints 3 in 
the one unit on which the images of negative films 2 
stored in the film holders 150a are printed are trans- 
ferred from the print outlet 50 to the print holders 150b 

5 of trays 100. At the collating station 74, the negative 
films 2 and prints 3 in the one unit carried by the trays 
100 are collated, collected from the trays and put into a 
product packet. Such collation and collection from each 
tray 100 are not synchronized with delivery of the trays 

w 1 00 to the collating station 74. Thus, at the collating sta- 
tion 74, as at the standby station 72, the trays 100 may 
be stored on the rails 81. Emptied trays 100 are forward 
to the negative film intake station 71 again. 

The trays 100 are transported by a drive device 90 

is of the chain drive type employing chains 91 as endless 
drive elements. As seen from Fig. 4, the drive device 90 
is divided into a first to a sixth drive units 90a-90f. The 
first drive unit 90a extends between the collating station 
74 and standby station 72. The second drive unit 90b is 

20 arranged to move emptied trays 100 to a tray stopping 
position in the negative intake station 72. The third drive 
unit 90c is arranged to move the trays 100 loaded with 
the negative films 2 to a storage line at the standby sta- 
tion 72 defined partly by the first drive unit 90a. The 

25 fourth drive unit 90d is arranged to move the trays 100 
stored in the standby station 72 successively to a tray 
stopping position in the print intake station 73. As seen 
from Fig. 4, the fourth drive unit 90d moves the trays 
1 00 up a steep slope. The fifth drive unit 90e moves the 

30 trays 1 00 additionally loaded with prints 3 down a steep 
slope to a portion of the first drive unit 90a forming the 
collating station 74. Since the guide circuit 80 is curved 
upstream of the collating station 74, the sixth drive unit 
90f is disposed between the fifth drive unit 90e and the 

35 first drive unit 90a to move the trays 100 along the 
curved line. Each of the above drive units includes a 
chain 91, a drive sprocket 92 and direction changing 
sprockets 93 engaging the chain 91 , and a drive motor 
94 for driving the drive sprocket 92. The first, second, 

40 third and sixth drive units 90a, 90b, 90c and 90f receive 
power from a common drive motor 94. timed way, and 
therefore receive power from individual drive motors 94, 
respectively. Each chain 91 includes not only ordinary 
link plate 91a but pulling link plates 91b defining hitches 

45 95 arranged at predetermined intervals and extending 
axially of the rollers. Each chain 91 moves the trays 100 
by means of these hitches 95. 

Two types of engagement are employed for drive 
transmission between the hitches 95 and the running 

so devices 1 1 0 of the trays 1 00. That is, to form the storage 
lines, the first drive unit 90a produces an engagement 
as shown in Fig. 6. A magnet 1 16 is fixed by a resin 1 1 7 
to a lower surface of a mounting plate 115 extending 
perpendicular to and outwardly of the rib 1 1 1b of each 

55 running device 110. A magnetism acts between the 
magnet 116 and each hitch 95 of the chain 91 to form an 
engagement between the running device 110 of each 
tray 100 and each hitch 95 of the chain 91 , whereby the 
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chain 91 moves the tray 100. For this purpose, at least 
the pulling link plates 91b are formed of a magnetic sub* 
stance. Thus, when the tray 1 00 is stopped running by a 
force greater than the magnetism acting between the 
tray 100 and chain 91, the engagement between the 5 
magnet 116 and hitch 95 is broken whereby only the 
chain 91 moves forward, leaving the tray 100 standing 
still. In this way, the trays 100 are successively stored 
with end surfaces of the running bases 1 1 1 contacting 
each other. After a preceding tray moves forward, the 10 
magnet 1 16 of a next tray 100 magnetically engages a 
hitch 95 of chain 91 again. Thus, the next tray 100 
begins to be moved by the chain 91 . That is, the trays 
100 are stored and advanced to the position for taking 
out the negative films 2 and prints 3 automatically and 75 
without delay. 

The drive units other than the first drive unit 90a 
have only to move trays 100 and chains 91 together. As 
shown in Fig. 5, lugs 118 extend downward from lower 
ends of the ribs 111a and 1 1 1b of each running base 20 
110 to contact the hitches 95 of chain 91 . As a result, an 
engagement is produced to transmit drive between the 
running device 110 and hitches 95. The drive motors 94 
are controlled by the controller 5 in a coordinated way. 

At the negative film intake station 71, the trays 100 
are stopped by a f irst stopper 85 between the second 
drive unit 90b the third drive unit 90c to receive negative 
films 2 from the negative outlet 60. Further, at the print 
intake station 73, the trays 1 00 are stopped by a second 
stopper 86 between the fourth drive unit 90d and fifth 
drive unit 90 e to receive prints 3 from the print outlet 50. 
The first stopper 85 and second stopper 86 have the 
same construction. The construction of the first stopper 
shown in Fig. 8 will be described here. 

The first stopper 85 includes a swing arm 85c pivot- 
able about an axis 85b, an engaging pin 85a disposed 
at one end of the swing arm 85c for engaging, upon 
swing of the swing arm 85c, one of the lugs 1 18 of the 
running base 111 of each tray 100, a spring 85d 
engaged with the other end of the swing arm 85c to bias 
the swing arm 85c clockwise about the axis 85b in Fig. 
8, and a linear acting solenoid 85e connected to the 
swing arm 85c adjacent the engaging pin 85a. When 
energized, the linear solenoid 85e swings the swing arm 
85c counterclockwise about the axis 85b in Fig. 8. 
When the linear solenoid 85e is de-energized, the 
engaging pin 85a enters a moving track of the lugs 118 
of trays 1 00. Thus, the first stopper 85 stops the tray 1 00 
released from the hitch 95 of the second drive unit 90b 
and sliding down the sloping rails 81. When the linear 
solenoid 85e is energized, the engaging pin 85a is 
retracted from the moving track of the lugs 1 18 of trays 
100 to permit passage of the trays 100. The positional 
relationship between the second stopper 86 and the 
fourth drive unit 90d, and downward sloping of the rails 
81 , are similar to the case of the first stopper 85. The 
second stopper 86 can similarly control stopping and 
passage of the trays 100. 



The collating station 74 has a third stopper 87 for 
stopping a leading end of trays 100 stored. As shown in 
Fig. 9, the third stopper 87 includes a swing arm 87b 
which makes seesaw movement about a rotary shaft 
87c, a pair of engaging pins 87a disposed at opposite 
ends of the swing arm 87b for selectively engaging the 
lugs 1 18 of trays 100 upon swing of the swing arm 87b, 
a rotary solenoid 87d connected to the rotary shaft 87c 
to swing the swing arm 87b, and a spring 87e engaged 
with one of the swing arm 87b to bias the swing arm 87b 
clockwise in Fig. 9. With the third stopper 87 having the 
above construction, when the rotary solenoid 87d is de- 
energized, the spring 87e places the swing arm 87b in a 
position shown in solid lines in Fig. 9, to stop the leading 
tray 100. The other trays 100 following the leading tray 
100 are moved along the rails 81 by magnetism until 
each contacts a preceding tray 100. Upon contact with 
the preceding tray 100, the movement by magnetism 
becomes impossible, and thus the trays 100 are suc- 
cessively stored close to one another. When the rotary 
solenoid 87d is energized, the swing arm 87b is moved 
against the biasing force of spring 87e to a position 
shown in two-dot-and-dash lines in Fig. 9, to stop the 
next tray 100. The first drive unit 90a, by magnetism, 
starts moving the leading tray 1 00 now freed and. with 
the aid of the downward slope, is passed on to the sec- 
ond drive unit 90b. When, in this state, the rotary sole- 
noid 87d is de-energized, the swing arm 87b returns to 
the position shown in the solid lines in Fig. 9, to stop the 
new leading tray 100 having been moved slightly by the 
first drive unit 90a. The tray 100 released from the first 
drive unit 90a moves toward the second drive unit 90b 
with the aid of the downward slope, and is stopped by a 
fourth stopper 88 disposed between the first drive unit 
90a and second drive unit 90b. 

The fourth stopper 88 is operable to time forwarding 
of each tray 100 to the negative film intake station 71. 
The fourth stopper 88 is controlled to advance a new 
tray 100 simultaneously with departure of a preceding 
tray 100 from the negative film intake station 71 . That is, 
the third stopper 87 and fourth stopper 88 advance one 
stored tray 100 after another to the negative film intake 
station 71 , while at the same time the trays 1 00 are suc- 
cessively advanced along the storage line of the collat- 
ing station 74. As shown in Fig. 10, the fourth stopper 88 
has substantially the same construction as the first 
stopper 85 and second stopper 86. and will not be 
described further. 

As shown in Fig. 10, an optical sensor 76 is pro- 
vided in a position where each tray 100 is stopped by 
the fourth stopper 88, for detecting negative films 2 and 
prints 3 stored in the film holder 150a and print holder 
150b of tray 100, respectively. The optical sensor 76 
includes an LED 76a and a light receiving element 76b 
for detecting negative films 2, and an LED 76c and a 
light receiving element 76d for detecting prints 3. The 
carrier 150 defined bores (not shown) for allowing pas- 
sage of light emitted from the LED 76a and LED 76c. 
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Detection signals of the optical sensor 76 are inputted to 
the controller 5 which determines whether the tray 100 
stopped by the fourth stopper 88 is empty or not. The 
operations of the first stopper 85, second stopper 86. 
third stopper 87 and fourth stopper 88 are controlled by 5 
the controller 5. 

The construction of the carrier 150 of tray 100 will 
be described with reference to Fig. 11. The carrier 150 
is in the form of a box having, as main components 
thereof, a top plate 1 51 , a bottom plate 1 52, a first side 10 
plate 153 and a second side plate 154. The print holder 
1 50b is formed on the top plate 1 51 . To retain the prints 
3 as stacked on the top plate 1 51 , the first side plate 1 53 
and second side plate 1 54 project from the top plate 151 
to enclose the prints 3 from two directions. The print 15 
holder 150b is open in the remaining two directions to 
facilitate loading and unloading of the prints 3. The film 
holder 150a is in the form of a pocket between the top 
plate 151 and bottom plate 152 for storing negative films 
2, i.e. bare piece negatives or piece negatives inserted 20 
into negative sheets. In addition, a cartridge holder 
150c is provided in the form of a box 155 attached to an 
outer surface of the second side plate 154 and opposed 
to the film holder 150a, for storing a cartridge 2a con- 
taining a roll of negative film 2 designed for an advanced 
photo system. 

As seen from Fig. 4, the trays 100 are suspended 
upside down during their movement from the negative 
film intake station 71 to the standby station 72. To pre- 
vent the articles falling from the film holder 150a and 
cartridge holder 150c, the tray 100 includes a press- 
ing/retaining mechanism 160. As illustrated in Figs. 11 
through 14, the pressing/retaining mechanism 160 
includes a shaft 161 rotatably supported by the bottom 
plate 152 through a plurality of bearing brackets 162, a 
lug sleeve 163 fixed to the rotatable shaft 161, a first 
presser plate 165 pivotable in seesaw motion about a 
shaft 164 fixed to the top plate 151 to press one end 
thereof upon the negative films stored in the film holder 
150a, and a second presser plate 168 pivotable in see- 
saw motion about a shaft 167 fixed to the top plate 151 
to press one end thereof upon the cartridge stored in 
the cartridge holder 150c. The first presser plate 165 
and second presser plate 168 are pivotable in opening 
directions by a turning force of the lug sleeve 163 trans- 
mitted through contact with lugs 163a on the lug sleeve 
163. The presser plates 165 and 168 are pivotable in 
pressing directions under spring load, and for this pur- 
pose helical springs 166 and 169 are provided therefor, 
respectively. For turning the rotatable shaft 161. a 
rounded control knob 1 70 is fixed to the end of the shaft 
1 61 opposed to the running base 1 1 1 . As shown in Fig. 
14, the control knob 170 is operable through contact 
with a knob guide rail 175, to turn the rotatable shaft 
161 . As a result, the lug sleeve 163 is displaced from the 
position shown in Fig. 12 to the position shown in Fig. 
13. The lugs 163a thereby push up the first and second 
presser plates 165 and 168 against the forces of the 



helical springs 166 and 169, to open the first and sec- 
ond presser plates 165 to allow negative films 2 to be 
loaded into the film holder 150a and the cartridge 2a 
into the cartridge holder 150c. Upon termination of the 
contact between the knob guide rail 175 and control 
knob 170, the f irst and second presser plates 165 and 
168 assume positions to press the articles stored. 
Therefore, the knob guide rail 175 is disposed in a 
region of the tray 100 where the negative films 2 are 
moved in and out. 

The tray 100 has a collating mark display 180 
attached to the first side plate 153 next to a bracket 114. 
As shown in Fig. 15. the collating mark display 180 
includes a drum 182 rotatable about an axis 181. an 
elastic element 183 elastically supporting the drum 182, 
and a housing 184 accommodating the drum 182. The 
housing 184 defines an opening 184a for receiving an 
external force to move the drum 1 82, and a display bore 
184b. The drum 182 has a part of a peripheral wall 
thereof painted red. When the drum 182 rotates to a first 
position, the red is seen through the display bore 184b. 
When the drum 182 rotates to a second position, a 
ground color, e.g. white, is seen through the display 
bore 184b. The negative films 2 and prints 3 in one unit 
placed on the same tray 100 may not be in perfect 
agreement owing to some trouble occurring during the 
processing of the negative films 2 and printing paper 3 
in the photographic processing apparatus 1 . Upon con- 
firmation of the disagreement, the controller 5 causes a 
mark displaying solenoid 88 disposed at the print intake 
station 73 to rotate the drum 182 from the second posi- 
tion to the first position. This action notifies the operator 
that the negative films 2 and prints 3 on this tray are in 
disagreement. The drum 182 in the first position is 
returned to the second position at the collating station 
74. 

Each tray 100 further includes an ID plate 120 
attached to the running stand 1 1 1 and indicating an ID 
code of the tray 1 00. An ID sensor 77 disposed in a pre- 
determined position of the guide circuit 80 reads perfo- 
rations 121 in the ID plate 120, generates a 6-bit code, 
and outputs it to the controller 5. In this way. the control- 
ler 5 can keep track of which tray stores which negative 
films 2 and prints 3. 

In this embodiment, the rails 81 extending from the 
print intake station 73 to the collating station 74 define 
fine undulations as shown in Fig 16. The carriage 150 
vibrates as the running rollers 113 run on the undula- 
tions. As a result, the prints 3 stacked in a disorderly 
manner on the top plate 151 shift to the first side plate 
153 and second side plate 154 to be in position. To align 
the prints 3 effectively with the vibration, the top plate 
1 51 may be slightly inclined toward the corner of the first 
side plate 153 and second side plate 154. Vibration may 
be applied to the carrier 150 by other methods. For 
example, the rails 81 may cut at predetermined intervals 
to form small gaps. The running base 110 and carrier 
150 may be connected through a flexion mechanism, 
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with vibration applied externally from an undulating 
guide rail, a solenoid or the like. For applying vibration 
throughout the running track, the running rollers 113 
may be eccentric rollers or may have rugged running 
surfaces. 5 

Next, an operation of the above conveyer mecha- 
nism 70 to transport the trays 100 will be described. 

In the negative film intake station 71 , negative films 
2 inserted in negative sheet folded, bare negative films 
2, or negative films 2 in cartridges for advanced photo 10 
systems, delivered from the negative outlet 60 are auto- 
matically deported unit by unit by a feeder not shown, in 
the film holders 150a of trays 100 stopped by the first 
stopper 85. The trays 100 released by the first stopper 
85 in the negative film intake station 71 descend by 15 
gravity, and then run along an upward slope in engage- 
ment with the hitches 95 of the third drive unit 90c. The 
trays 1 00 are passed on to the first drive unit 90a form- 
ing the standby station 72, and are successively stored. 

The leading tray 100 stored at the standby station 20 
72 is engaged by a hitch 95 of the chain 91 of the fourth 
drive unit 90d in intermittent operation, to move up the 
steep slope in stages corresponding to the intervals 
between the hitches 95. The fourth drive unit 90d trans- 
ports the trays 1 00 in stages corresponding to the inter- 25 
vals between the hitches 95 in interlocked relationship 
to the release of trays 100 by the second stopper 86 at 
the print intake station 73. Thus, when each tray 1 00 
stopping at the print intake station 73 receives prints 3 in 
one unit from the transverse conveyer 53 and is moved 30 
down the slope by the fifth drive unit 90e, the next tray 
1 00 is forwarded to the print intake position and stopped 
by the second stopper 86. 

As long as this photographic processing apparatus 
1 operates normally, and unless the number of prints in 35 
one order exceeds a predetermined amount, negative 
films 2 are deposited in the trays 100 unit by unit in the 
order of exposure in the exposing section 20. no tray 
100 empty of negative films 2 receives prints 3. By 
receiving prints from the transverse conveyer 53 in the 40 
order of exposure, the film holder 150a of each tray 100 
stores the prints 3 of the images of negative films 2 
stored in the print holder 150b. When the number of 
prints in an order exceeds a predetermined amount, a 
further tray 100 is allocated to the excess prints. Apart 45 
from such exceptional cases, some trouble may result in 
a loss of certain of the negative films 2 and prints 3 
stored in a tray 100 having a predetermined ID. This is 
recognized by the controller 5 as a disagreement- Then, 
the mark displaying solenoid 88 disposed at the print so 
intake station 73 operates to rotate the drum 182 of col- 
lating mark display 1 80 to the first position to set the red 
indicative of the disagreement to the display bore 184b. 
The second stopper 86 releases the trays 100 having 
received from the transverse conveyer 53 the prints 3 to 55 
be combined with the negative films 2 in one unit. The 
tray 100 descends a little by gravity into engagement 
with a hitch 95 of the fifth drive unit 90e. and moves 



downward with movement of the chain 91. The fifth 
drive unit 90 e is switch able between intermittent drive 
for transporting each tray 100 in stages corresponding 
to the intervals between the hitches 95 in interlocked 
relationship to the operation of the second stopper 86 
according, for example, to the number of trays 100 
stored at the collating station 74, and normal drive for 
transporting the trays 100 regardless of a state of the 
second stopper 86. The trays 100 driven downward by 
the fifth drive unit 90e enter the storage line of collating 
station 74 to be passed on to the sixth drive unit 90f 
once. 

The tray 100 having entered the storage line of col- 
lating station 74 are stopped in order following the tray 
1 00 stopped by the third stopper 87, to wait for the oper- 
ator to collect negative films 2 and prints 3 from the trays 
100 as finished products. The operator undertake a pre- 
determined recovery operation for a tray 100 displaying 
the red disagreement mark. In any case, the trays 100 
having the negative films 2 and prints 3 removed there- 
from by the operator are forwarded to the fourth stopper 
88. This is done by the third stopper 87 operating in 
interlocked relationship to the second drive unit 90b 
transporting the trays 100 from the fourth stopper 88 to 
negative film intake station 71 . In response to this oper- 
ation, the first drive unit 90a advances the trays 1 00 one 
by one on the storage line. 

The second drive device 90b transports each tray 
100 released by the fourth stopper 88 to the negative 
film intake station 71 upon completion of loading of neg- 
ative films 2 into the film holder 150a of tray 100 main- 
tained in the stop position by the first stopper 85. That 
is, when the first stopper 85 releases the tray 100 
loaded with negative films 2, the fourth stopper 88 
releases the next tray 100 provided that the completion 
of removal of negative films 2 and prints 3 is detected by 
the optical sensor 76 disposed in the area of the fourth 
stopper 88. The empty tray 100 is fed to the negative 
film intake station 71 . In response thereto, the third stop- 
per 87 also releases a tray 100, whereby the tray 100 is 
forwarded to the fourth stopper 88. 

As described above, individual ID codes are allo- 
cated to the respective trays 100 of conveyer mecha- 
nism 70. While moving through the stations, the trays 
100 are successively loaded with negative films 2 and 
prints 3 to enable the automatic collating operation. The 
collating mark display 180 displays the disagreement 
mark when the tray 1 00 is loaded with incorrect negative 
films 2 and/or prints 3. 

In the foregoing embodiment, the engagement 
between the first drive unit 90a forming the storage line 
of trays 100 and each tray 100 is achieved by magnetic 
coupling between the magnet 116 disposed on the tray 
100 and the hitch 95 disposed on the chain 91 of the 
first drive unit 90a. It is also possible to employ a 
mechanical engagement based on a link mechanism. A 
typical example is shown in Fig. 17. In this example, 
each tray 100 includes a coupling device 190 having a 



8 



15 



EP 0 828 190 A1 



link mechanism 191 disposed on a front surface of run- 
ning base 110, and a link control element 199 disposed 
on a rear surface of running base 110. The link mecha- 
nism 191 includes a swing arm 193 swingable on a pivot 
pin 192, a hitch rod 194 connected to a rear end of 
swing arm 193, and a guide 196 extending approxi- 
mately horizontally above the swing arm 1 93. The swing 
arm 193 is maintained in an approximately horizontal 
position by the biasing force of a spring 195. In this 
state, the hitch rod 194 projects from the bottom of run- 
ning base 110 toward the chain 91. When one of the 
hitches 95 on the chain 91 engages the hitch rod 194, 
the tray 100 is moved by the chain 91. When this tray 
100 contacts the preceding tray 100 on the storage line, 
the link control element 199 of the preceding tray 100 
enters between the swing arm 193 and guide 196 of the 
following tray 100. As a result, the swing arm 193 
swings counterclockwise in Fig. 17, against the biasing 
force of spring 195. to pull up the distal end of hitch rod 
194 out of engagement with the hitch 95 on the chain 
91 . Then, the drive is no longer transmitted from the 
chain 91 to the tray 100. This tray 100 stops behind the 
preceding tray 100 standing still. When the preceding 
tray 100 is gone, the swing arm 193 returns to the origi- 
nal position, and the hitch rod 194 is engaged by a hitch 
95 on the chain 91, whereby the tray 100 begins to 
move. To stop the tray 100 employing the above link 
mechanism 191, it is necessary to modify the first to 
third stoppers 85, 86 and 87 to operate swing elements 
shaped like the control element 199. 

Claims 

1. A photograph collating system having a negative 
film outlet (60) for discharging negative films (2) 
used to print images on printing paper (3) in an 
exposing section (20), a print outlet (50) for cutting 
the printing paper printed and developed to prede- 
termined lengths, and discharging the cut printing 
paper as prints, and a conveyer mechanism (70) 
extending through a negative film intake station (71) 
for receiving the negative films from the negative 
film outlet, a print intake station (73) for receiving 
the prints from the print outlet, and a collating sta- 
tion (74) for collating the negative films and prints, 
the negative films discharged and the prints dis- 
charged and having the images of the negative 
films being combined and collated, 

characterized in that said conveyer mecha- 
nism (70) comprises trays (100) for transporting 
said negative films (2) and said prints (3), a guide 
circuit (80) defining a transport passage of said 
trays, and drive means (90) for moving said trays 
along said guide circuit, each of said trays having 
moved to said collating station (74) being disen- 
gaged from said drive means by contact with a pre- 
ceding one of said trays in a direction of transport. 



2. A photograph collating system as defined in claim 
1 , characterized in that said drive means includes a 
first drive unit (90a) for moving said trays to said 
collating station, a second drive unit (90b) for mov- 

5 ing said trays to said negative film intake station, 

and a third drive unit (90c) for moving said trays to 
said print intake station. 

3. A photograph collating system as defined in claim 
10 2, characterized in that said collating station 

includes a stopper (87) for stopping each of said 
trays in a predetermined position, thereby forming a 
storage line for successively storing said trays, with 
one of said trays stopped by the said stopper unit 
75 being in a foremost position. 

4. A photograph collating system as defined the claim 

3, characterized in that a standby station (72) is 
provided for forming a further storage line between 

20 said negative film intake station and said print 
intake station. 

5. A photograph collating system as defined in claim 

4, characterized in that said first drive unit includes 
25 an endless drive element (91) extending to said 

standby station to form said further storage line of 
said standby station. 

6. A photograph collating system as defined in claim 
30 3, characterized in that said first drive unit is contin- 
uously operable in magnetic engagement with said 
trays. 

7. A photograph collating system as defined in any 
35 one of claims 1 to 6, characterized in that each of 

said trays includes a film holder (150a) for storing 
said negative films, and a print holder (150b) for 
storing said prints, said prints having the images of 
said negative films stored in said film holder being 
40 stored in said print holder of the same tray. 

8. A photograph collating system as defined in any 
one of claims 1 to 6, characterized in that each of 
said trays defines an inclined print holding surface 

45 (151), said trays being forcibly vibrated during 
transport from said print intake station said collating 
station. 

9. A photograph collating system as defined in claim 
so 8, characterized in that said guide circuit includes 

an undulating portion for forcibly vibrating said 
trays. 
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FIG. 5 
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FIG. 9 




16 




17 



EP 0 828 190 A1 



FIG. 12 
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FIG. 15 
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